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针对具体工程大气环境污染问题，抽象出工程 Agent、大气 Agent 和植物
Agent 三类主体，并分别采用剂量-反应模型和高斯、元胞自动机模型对植物吸附
污染物行为和大气污染物扩散行为进行建模。在基于 JAVA 开发语言的仿真平台
Repast 上，完成了系统模型程序框架设计，并实现了各主体模型以及 PX 项目大
气环境仿真。 
研究表明，Agent 技术能够运用于工程大气环境污染以及工程主体、大气主
体和植物主体交互的动态表达与评价中，并且在基于 CA 的大气 Agent 扩散实






















Extensive mode of engineering activities has brought great pressure to the natural 
and social environment. Although the environmental impact assessment of project has 
been the necessary examination and approval condition for its successful 
implementation for years, the existing evaluation methods are mainly qualitative and 
static, lack of objectivity. The environmental problems caused by the construction are 
more and more prominent. With the increasing complexity of modern engineering, it is 
necessary to re-examine the relationship between engineering and environment from 
the perspective of complexity, and use research methods of complex systems to evaluate 
the engineering environmental impact. Agent technology is a powerful tool to solve the 
interaction between engineering and environment. 
In this paper, the characteristics of engineering ecosystem are described based on 
the theory of system ecology and complex adaptive system. From the perspective of 
basic characteristics and operating mechanism of complex adaptive system, the 
complex adaptability of the system is analyzed qualitatively. The applicability between 
engineering environment or social evaluation problem and the agent-based modeling 
and simulation method is deeply discussed, based on which evaluation subject are 
selected and divided. And complex science, multi-agent modeling technology and 
system simulation are integrated to realize the spatial-temporal dynamic simulation of 
engineering environment.  
For specific problems of engineering atmospheric pollution, project, air and plant 
subject are abstracted. The pollutants adsorption behavior of plant subject and the 
diffusion behavior of air subject were respectively modeled by the Dose-response 
Model and Gauss and Cellular Automaton Model. Based on the simulation platform 
JAVA-Repast, the program framework of the system model is designed, and the 
simulation of three subjects and PX project are realized.  
The research results show that Agent technology can be applied to the dynamic 
expression and evaluation of the engineering atmosphere environment and the 















of air agent diffusion based on CA model, plant agent response to air pollution and 
atmospheric pollution simulation evaluation of PX project, the interactive results of the 
engineering environment in different situations, based on agent simulation technology, 
are in line with the actual trend. 
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中的三类主要 Agent 进行形式化设计，实现了各类 Agent 的属性及行为表达，并







































表 1-1 项目复杂性内涵界定 
研究视角 主要代表人物 项目复杂性内涵 
本体论 
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